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(54) PICTURE PROCESSOR AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate 
picture data to which effective shading- 
off is applied by applying an arithmetic 
processing to the picture data of each 
pixel according to an influence level from 
the surrounding pixel read from a 
shading-off value buffer memory, and 
displaying it on a display screen. 
SOLUTION: A rendering processing part 
34 calculates various attribute data from 
vertex data by an interpolation method 
of the pixel in an area formed of the 
vertex coordinates of a polygon, and 
stores the picture data of pixel units in a 

frame buffer memory 17. A shading-off value buffer memory 16 stores 
data necessary for performing a shading-off processing by a pixel unit 



''l «XM4i «jj \Ttr-Ut |jf 



CD 

m 

CO 



fn 



http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAal 6961 DA41 0222694P1 .1 2001 /05/1 5 



• or plural pixel units, ^hading-off processing circ0 18 applies a 
shading-off processing to the picture data read from the frame buffer 
memory 17 by using data related with a shading-off value written in 
the shading-off value buffer memory 1 6, and outputs the shading-off 
processed picture data to a display device 19. 
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'>ft< fcfc«*IBBB±©{fcBffi»S:£tfJtfy =*>ti?$B£ 
*ii&£ft, K*U ^voi»of^t/uC^t5I 
* £ £f£-f 5 - * ±$*!iaSl5 * , 

# fc'? -^©M&t— 9 ft*. ©Jill © ¥9 -tMzJ*x.Z> 
JBflW©flWR*tfa»Ltti UTff^©t , j5'-&;i'mffiT§E 
tg-fi <&» Lffi^ y ? r * * V b , 

©H&r-*£, ffilEtf^Ut^y^r^ya^ti&fc 

w utsa© f 9 -kfrfr h (o^mm^o xm&tm. l 

TMIEg^ME (c^^-f 5 /c OiB^x - 9 £ 5 

So 

[|)Mt42] l EttoEfWfcSBBfcfc^-C, 

WiEtf^L&agfUi, mtL7^-^y7r ^^)hm. 

j& Lfcli^x-^ fcfflnE£*3£fi~.©ttl;<jiSH?-!&»e> ffl* 

- * J: o r lfflE«;j*BBfc«S* £ ft5 # 3 

=f ^rt © f ^ -fe/wmffi© z fit as $ ft, 

5Z«/V77^ : ty&tL, 

HfffEjgH©t°^-fe^f>©^#S{^oT 
?£g&a£ffft 9ii 1 1-5. 
[flt*«4 ] ft*S l £fcti 2 Ettonft&aSBfci* 

*Jtt5#y ^©Irftca^fcSlfe-t-a Ztt&**, 

£ft5#y ^^©tVir^m^Zfif #£j&£ft, 

Hie, €-f^-fe/i'©Zffii:Bfr§Eg^iiS^^$ft5m 
t ©-f ftt-ft o X* OfS\m © f ? ±MZ$ x. 5 

[19*91 5 ] gRjfrg l 4 ±\t 2 1Ett©B&&9&BK:£ 
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[s»*s 6 ] m&m i * ittt 2 fistt®B«fts^ss^^ 

*©W«HSfcttoT*©Wffl©tf*ir;Wc**.5fi&« 

in*47] ss*«i4fctt2§E«fe©iii^a^eic*5 
mi-, »«*©jKy rfyrt©t^-t/vfc»u"ca»aw 

«©««fcttoT*©ffliaK:^*.5«flWas*J6*ft« 

[IMfS8] 0f3£©S*®Bfca^i-5fc*©lilS7*— 

tt^v^r^/Ky =f^©^rt©tr^-fe^s»c®i6x— 

^ bf ^ 1?^^fi[©iii^f r — ^ ?r 7 u — ^77^*5 

# ir ju<omikf — 9 & % ©^ H © -fe^Kc^- x. 5 
«»«©flWRSrtf*»Utti L-C^rot'^-fe^m&T*^ 
i» Lfi^-^ ^77^*!) fcEtt + 5 XS t , 

wns.7 .>77^*!J e>a*ai ^9 

fcti L±® H© f ^ -fe^^t> ©SJSgf-^o tSIMl L 

[H**9] l«3i^*8E«^©H«Ma^ffi^c^3^^-c, 
iifffEtfy ^y|f«lc-^4ft5ttfiit$fiic, Ka^Uffilc: 

jait 5/t«y =/ v©mra©«^v > z istr^^, 

M!Ea^iffiBt**$ft5jKy 3*yrt©f^-fe^ 
W4©ZfflSr^L., Sfcf^-fe^^wzitSrZlt^y 

^T^^yi-iESi-sxmt, 

frfEtf d» LMlIgli, t ft 5 tf^ -fe/w t J3 H © f 
^-fe^t©Z|t&tfctS5U &tt$i<Oi?9-tJ\'&&J3\c{iL 
E1"5»&(-, WIS^H©f^lr^^P>©^S^^o 

[ft*«10] »**8E*©|IHft«i3l*«fefcj3VNT, 

*Jlt 5* y='v©l»«©«'frv^ Z 

HfrfES^lIB{-^$ft5/-ffy ay^rof^-fe^ 
*t£©Zffi£Sb£U iSfc°^-fe^^4ozi[&Zffi/<y 

^r^^yiciEts-rsxgt, 



# 

# if ^ -feyi/© Z «t t BfrfiES^ilffifca^ £ ft 5 «5 JMSS 

<<9 hMc&<>x*<Dmm<D}i°?'tMz$-x_z>&m&z 

*S+5lS«r^tf w t ft&® 

# © JS iS <o if 9 ir ^ x. 5 K9£ ft + 5 1 S ft * 

y^^SrfiiafcfrtEHtt^-^Srirtu y 

[11*514] 3f^o^Hffifca*"t-5fc»oiB«7 i ' 

ewes ft, siHBttB»«^4ft5»a*iiiffi^feJt5 

:^rt©fc^1?,MMft©Ztt&toSU R#y 

- 9 &*«yafiB BE 1? A#fiW Z fit ft E«-t 5 

zffi/^^r^y 

& if ^ ir/vrnfico®^-^ ftEffi-f 5 7 ^ 7 

r^*y 

# tf ^ -fer/WB^x — * if ^ ir^fc-S-x. 5 
te-r5i^Lffl/<2/7r^^y t, 

V-A /< 7 r * * !> a* bR^ffi L If? "fe/V 

T iftE^B® fcS^ + %tz$) ^ISf- * ft 5 

WEtf*»L«!f31SH, *j-*tft5tf^-fe^fcjaHOif^ 
■fe/i/toZffiSrttKU BE»«oif^-fe^#S^t{Sfi 
+5*B^^ WEHB©if^-fe/^6><D»#«^«or 

-*ft -5 fftioasii fc is v % r , 

■v -ms &'>4 < i t> fri- 5 # y =/ yf- 9 £ 
ft, tta^iBffirt-e#tt^ttia+5*y=fv©zffl[S:z 
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m \f9 ^^mt<om^rf-9 ftEtt-f 5 7 a/* y 7 

& tr ? B&x - * # -t H O tf ? i? mz. $ x. 5 

UtTE? y y r * * y *>5>K#UJ Lfc# tf ? -fc^ 

©M^x-^ft. flJE^Lfi^s'^r^^yd^B!* 

Tfl&Ea*Hffifc*^-t5*i«)©iB«7 f --^Sr^i-a 

flWBjf^Lteasstt, *tftt*5if^-fe/vtjaHotr^ 

^>4< t t*^Hffi±©ffiaW«Sr^tf2Ky ^^ftf&ft 
ttfeStt. KsKy =f^©««rtotf^"fe/Mzi*tJS-f5iB 
«x - 9 ft £#1" -6 - 9 k , 

KfcT^^/W^lS+SHIfe^^SrElft-t-a^u-^^ 

fltrE 7 ^77^^u a> & Bt*w u -^/w 
l. m7Fmmz^+z=y*9 h*m&k&Girz>z 

t ft #m 1 1- 5 B^^S^g 0 

1 7 ] S*#S 1 6 tE*$ix*:lB««yi8afc 

ItrEM^o^^oi^ fMli, ^{^^i-^g^^^S 

t9E*y^ffif«fc^4ixSffiafBff^ »«*iBffit 

*5(t52Ky ^^©ftfT#ft^i-Zfift^, iftEB&T 
^J*^at- J: o TSJES^BffifcS^ $^5 * y 
=f^rtoif^-fe/u#ffiozffidS5b*$^ 
KH«fty»6attJE^. Kt^ir/^4ozffiftE@t- 
5Zffl^sx7rp«*y Sr^TU 

[§8*Jf 1 8] ^©^BS^g^-r^^fe^B^x 
ft^i-5B^M^fe^^^T. 




t i^T^/ffy =fv©fS^rtof ^-t^SJcii^x- 
& tf ? t^ftciSr-^ £ 7 u- y 7 r * * y 

iE^Bi®fc^+5fc&©ij^!T-^££/&U 

[36W©S»4fRW] 
[0 0 0 1] 

[0 0 0 2] 

5. •>^i/--> 3 y^-A|3y^-?7' 

[0 0 0 3] ^©#£\ Wia, ^^^.—Z-fxiirj 
^«ota«iL-ri?>jiW7'^i? h©tefitt 

£fTfcoT^IIH-k©{fce@l«£#«>, ^©ftgffil 

■yT-^t^bi^yyy v^&a (^>?o.&L#yi) m 

^W-A^j^r^y l-St^A/?^, 7U- 

■A '< y 7 r * y \z.m% tvtz f * ir/w *&©# 7 - 

So 

[0004] ±fE©i§ 19 , ±ftiife«yiK: tt*7*v^ * 
h«r*j«-*-5aHft©3tfy =rv«>fflrtttov-co2C»Srft 

[0 0 0 5] 

[«W#«fcLJ:9£1-5BHI] nvf^-^ir 
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©tttt*£ <»<©tttt/h£< fc^3£lfnift<, a 

®)LTV^5^JC*tLT»i, ffim^-'saS-/? (Motion 
Blur) 1 fifth, 5 4fe ©&£ ©S® fcfc 3 1" 5 If a> L # & 

•^^SKKItSiiS*^^*^ h©»&t, ^©^ 

©#7;*©£#{id©iii®fco^Ttttf;&»L#fc5i*© 

¥8W©«C«rft<««1-fi:: 5. $VH4. * 

THturm u & Aft 5 r. t *sft*»-e* 5 m& t> £> 

5. 

[0 0 0 6] i©i?C v #y =f^fc»L-Clfd»L©*!!f 
[0 0 0 7] t^fti. I^L^Ii LTH, Wxtig 

©»* SrliffifcWlLft* P>ff4 5 ten, «attMtf£ 
[0008] (se**»e>-«ttfcff 

5iI^agfi5.U $ -?r©*'&Srffitti-S r h (-foSo 
[0 0 0 9] 

[«H*»»i- srt*©^] ±?e©awtt, *^e^tc 
^^©S^iSSfc^-fSfc*©®^-^?: 

©ttHW*Sr^tf*y^v««SriHf»$iXs 

©««rt © tr ^ -feyi/ 5 B«7* - # Sr 4*+ 5 H 

'IEte1-'5 7u-i».^s'7T^ ;: ey #f?i?^©ijfa 
r-i? as-t ©J^ ffl© f ^ -fe/nn-S-ic 5^#S©tt«Srtf 

5'77>*!)i < l/-A/<y77^*D A^bK^ 

7 * * y tfcjUH© -tyui»6>©a5#«K 

^oT^S«>.aLTWeE*^®ffi(Cg^-t-5fc«>©i®^ 
7 - # S: 5 tf fl» LMSa fc§r*-1-5it$-4#^i 

i-zm&f&mmmik 0 s * ©^a 5rti#t-r sriiaot 

[0 0 10] JEfc % #y rf>fiJ*K:^4tt5(fl[Ei9« 



^^fts^y rf^p^otf^-t^fircozffl^^^ 

£ft5 0 

[0012] ^yf9a^ttffi«?a*>5v^4» 
[0013] ^fc s ^y^fflwczKp^voawao 

[0 0 14] ±8E<0*D<, ^Ltt^y77^*!l*R 

u-a^sx ^ r ^ y ztizmmy*-? t * 

coif LttT? *> 5 b S^-f 5 E^x - * Sr 

i~5o stot, 71/- ^y — <om^<omm 

[0 0 15] *3S^T?tt, ±!E©H»ftyigBfc: 

«*&$ft5o ^t, 7WV^y77^ ; t9^I* 

m^mm - * 5 ^ t # -c s 5 . 

[0 0 16] Htc x #«Wtt % M^^g^HMt-^i- 
«&£ft, »^y^v©fli«rt©tr^-fe/Mc»js+5iB 

«f f -^S:±*+5iiil67 f -^4*«! ! 3I»4:, tttr*-fe 
yvfcm-f-aiittT-* £Kt6+5 7 A/< y 7 7 * 
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SWB^7** htS/<y7r**ya»&B*fflLfc^7:* 

-f£^7^ h«a»tS:^ri-5wtS:1«»i+5. 
[0 0 17] ±IE(D*M-ett. tfj&>Lte3fcPS££ttT 

^^-A^y^r^^y^iift^^tfa^asa 

[0 0 18] 

[0 0 19] [tf^L&a] B 1 tt. ^L«faS:ttM 

Bl l 2 N *fTi"5*l 14, 5188 1 l 2CD5S*fcK*t 
t>ftfc^-^§:^i-^- M 1 6 X JEfcS*©|lj 119 
&tf*K&l 1 8fl*£4ft5 0 t7w l 0<^Str^(D 

Ii:tt*8W®^7^H 1 i#»(te>ft, t^t^A 
1 1 3#3ttT!!feLffl£ftT^5o 

[0020] r<Di5 4«<0#&fc* iOSHftfciiiffc 

(1) ^^yco^S^^orv^tVn 1 0 t) 

(2) S3S^»i-5*l 1 4©«^SB»t9fBB' : E— > 
5 0 

(3) *Sft»S*Mv^*»i 1 8i**5v^«:©3t 

-So 

(4) #SWo^7^Il l lOS^fi'JOAl l 3fc*t 

(5) ig»i 1 2#ffl3\z.max^<%&i sfcovNT 

[0 0 2 1] fiJliOi^fctf^L&atV^oTt. 

xhz> 0 




[0 0 2 2] [1&{ft^£S4>ttK] H 2 te, ±8EG> i 
«S4^^? h£«/S1-5#y ^x-^^^iS 

i^M?^Mt^SMgtfe5, cpum 

x. cpum. 2fc-t©#y =ryf- 

by tea® 3 2^v>-^ 
y ^tea8B3 4«®&tea£^£;bii:£o 

[0 0 2 3] 3 h P «l3lffi-C*> 0 , #y =f 

[0024] 3 4ii x i/y^!)y»rt!) N £fc 
«T?B^Six5S«rt©tr^-fe/i/ (Mil) Wtt, ± 
astt*^ x^^^^r^^^^y 1 4^^^i~ 

t7t;^ZltM:zfi^^77^ £; ey l SfciEtS 

[0 0 2 5] 16H ff^Lt^y77> ; t»'r?*^ 

£ 0 :©li^lf^7 77 l ± 

[0 0 2 6] *«M©Hl60ffi«Tf tt, 7 U—J*/< y 7 

Sr¥*1-iIflJt?, I^L»/<y77^ : &9 l 6(ct°^-& 

ttfcH-f-S^-^SrfiJfflLT. J^LMaillBSl 8icx 
7i/^i/77^^U l 7^btt*rt:$^51i«x- 
*fctfj&»U&a«:*-t-. 
[0 0 2 7] J3f^L*Qj31llIKl 8fi. 7I/-^y7r 

^U&aSrffiLX, ^^t^i^L^l^ti/cItf- 

u-A/^s^r^y 1 7^<D§#&^»f£if43$£L 
TfTfcixSo-e, Eftr-*©&ao$*£i8K+5;: 

[0 0 2 8] Mill 7 AOjiKft* 6 0 H z 
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l/6 0»Sl:7l/-A/^y77^ ; t!)17^ 

<0B«r-*©ffif ii*itf**Lffi^y7 7'p< ; ty 1 6 
77^^^ 1 7 i}fa>L'*;y7T**y 1 6^^tl-?H 

[0029] oBftffl.aoKaaw] h 3 a. 02 izak 
LfcififiMjagartot^LteaiEitei 8rt«yn 

[0 0 3 0] jfc1\ CPU 7"^y77 2l:* 

y =f y^ffijfer-^ itea^r- KSrffiS+5 i/^^i? 
s> h77^i/ 3 1) „ 

[0 0 3 1] B5H, ±&tfy**<DTR&T-fi<om& 

(R) , ft (G) , fr (B) iSWS (a) 
-x-^. ^Ky ^ycD^M^fe^T-^^^^x-^SriE 

neLfc^^^^^^y^r^^y 1 4oaga <tkv 
*) . cpu^^/Ky =f^s^x.btt5@^r©tf^L 

a^tiom n^sofe^^ wv^xtttsr. 

[0 0 3 2] *38M©tf^LteaSrfTft5»fc, ±IEO 

[0 0 3 3] r<D<£ 5 4#y ^^^TS^x— ^v^^ 
n^77^'>3^ 7^— ^o— KHIK3^J:o 
X, 7-^/^y7 7 ^^ey 2*>&(I&K**!£;rk 

[0 0 3 4] JS«aS«lll]gS4Tftt, 1EL/C^D^ 

Eite»»*oit«*^hy^^flr«tuxcpu^ 
&4-x.e>^ hytea»3 2x-t©j&^-ttiEox 

[0035] *fcttaasai[H]»4-ett, ajSMfctto 

X = &5£SB8rtXOif3.-jK- KaKSSrfffcSo 
S:#UXV^ftv^^H[, w<Dffi««»IlB4fcXsKy 




[0 0 3 6] 9:}^ ? u ^tVi/asss-m, tr^-a? 
-KntcfcSIH^SrSti)^, fc*i-#-h©iSS#S|5};: 

[0 0 3 7] *LT, 3m^(H]SS6^T, ^Ota- 

[00 3 8] v 5 ** h y AQiSSR 3 2^-e©MS 

[0 0 3 9] l^tt^y;?'!) ^^a^5 3 4"C©*Q!3St 

[0 0 4 0] 121614, -trotr ^t;K57- ^©Jf^tflS: 
*i-HT?fe5„ WJK5^Wt;H, 2, 3fi 

t, (x, y) , ztt, Tfxj-^mm, 

^tf. #j;U4\ yft-tjvomm (x, y ) tts^x-^ 

Sfc, ^^©Jg&^-^fco^-cfc, Tf&x-*^ 
[00 4 1] -tLT, Cft£JiP§©#!!lII4, f^-t/Ufeii 
5o 

[0 0 4 2] ZffittKlHlSS8T?tt, Ztt^ 2 /7TP (; ey 
ii^fttv^Ztti:, &g*©Zl4i£itifc-f 5;I£^;: 
Zfi/^^r^^y l 5rtf;:S^iligi*i©fit>fttj® 
ffl) fcfcSl^*/i'©Ztt&ttK:lElftS*a.J: SKI- 
'S. tU, tm$ t <OV9-*/\'<r>ZteftZ&.'<yy7* 
*U 1 5fi©Zffii 9 Vh£^7H?a>©#JB?r£fTV\ >h 

7 r ^ * U i 7 rtwil^T-^ tt, zte^s^r^y 
l 5rtl£^©zffids®#&t;h,fcif?^©®f$T-* 
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(R, G, Bf*-*^) fc#5. 

[0 0 4 3] -frLT, T:?*^irS§£lH]8§9-m, 06 
© f ^ -fe^T-* ©— o©Mtt-CS> 5 r * * ^-rffiSfc: 
fct, T^^ft^y??^*!) 1 4(*!©T^^?-Y 

7-Sri«S{-J:9*©5 (7,7-~y^S&) . otitis *r 
^ft^j/7r l 4(*!©7 r -*i:^®®ft©l^-1r 
^©ffiS i # jgj-f 1 1 -*t- fcftifc L * v > © t?, frfrz 

[0044] ffsttff iais i o -cti, #aw» 

5 (^7^S7) . £ ©**«*«, 

-) £, ^-^i^ hi***»i-5«ffiK**3t 
dfzL7-*y-) i Shifts. £;fcfc©«*flM«4« 
K:&KM[e]£ l 2 fc-cftl*«j4ilfft7*-* i LT©;b y 
-^-^oSStKfdffl^iis. (Si, 3feS7*-*tt» cp 
U 1 ^b^ft-S-xfcftT^S. 
[0 0 4 5] ^HS^Eltel 1 -Ctt> fc^1? 

/v©x— ;?fr>^ ^att'©t'^-fe/i'as-t©jaH©tr^-fe 

^©f^-t^^iS^Stiitf Uf^SS) „ 
[0 04 6] (l) Zfitft^JMSISicgE (fvhff 
fr>L©tt) 

(2) m&^t Yfr sa Wy^iStf^L© 
ffl) 

(3) »S OfeSii UTCt^LOt) 

(4) ¥if?n©i£fl>U£ (^s^ffi©w^©^u© 

(5) jK1> 3'v^@^r©|^LM (mS^tbfciJ^L© 
07(1 16rtJcEti$^ 

\f? -ZMCtt ±IE© 5 o©lJ^L^*t-fS-f-5ffl[^^ 
)5»Lffii LTii[g$jT^x.5)li5. i©^Lffix<s/7 
TP«*!>KEtti-5l3f*»Ltttt, ±fE©«SSSr*-ttt 

[0 0 4 7] ±IELfc (1) ©ffi(4, M#©^&*©5 
aWffcJ:5*«)5rta»-C«F6. (2) ©III, f?ir 

/i^ f -^a»fe*o**ttffl"t5wtas-c*5. (3) © 
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